BACKGROUND {#sec1}
==========

At the end of December 2019, a highly contagious viral pneumonia occurred in Wuhan, Hubei, China. Researchers then isolated and identified a new coronavirus by collecting bronchial lavage fluid from patients. The World Health Organization (WHO) named it the 2019 new coronavirus (2019-novel coronavirus, 2019-nCoV), and the disease was called COVID-19.

To date, 2019-nCoV is the seventh coronavirus known to infect humans. Among them, 229E, NL63, OC43, and HKU1 only cause symptoms of the common cold and upper respiratory tract infection ([@B56]). Conversely, SARS-CoV and middle east respiratory syndrome coronavirus (MERS-CoV) can cause large-scale atypical pneumonia ([@B12], [@B73], [@B74]), leading to serious lower respiratory tract infections accompanied by acute respiratory distress syndrome (ARDS) and extrapulmonary manifestations ([@B48], [@B68]). According to viral sequencing analysis, 2019-nCoV belongs to the genus β-coronavirus, and its genome sequence shows up to 82% similarity to SARS-CoV ([@B4]). On February 13, 2020, the International Virus Taxonomy Committee officially renamed "2019-nCoV" as "SARS-CoV-2." SARS-CoV-2 is extremely contagious. It is currently believed that the virus is mainly spread through respiratory droplets and close contact ([@B72], [@B76]). Moreover, it has been proposed that SARS-CoV-2 likely can be transmitted through the fecal-oral route ([@B67]). This article reviews the incidence of gastrointestinal symptoms caused by SARS-CoV-2 infection, related mechanisms, treatment, and protection, providing a reference for clinical prevention and treatment.

EPIDEMIOLOGICAL EVIDENCE OF GASTROINTESTINAL INVOLVEMENT AND CLINICAL SYMPTOMS {#sec2}
==============================================================================

Both SARS-CoV and MERS-CoV can cause respiratory and gastrointestinal symptoms, with an incidence of gastrointestinal symptoms higher than 20% ([@B24]). In general, all people are susceptible to COVID-19, but research shows that the median age of patients is \~47 yr ([@B24]). The most common underlying diseases among patients are hypertension (14.9--35.2%), diabetes (7.4--16.7%), and cardiovascular disease (2.5--14.5%) ([@B24], [@B53], [@B59], [@B72]). Analysis of the clinical characteristics of COVID-19 patients found that the main symptoms were fever (72.0--98.6%), cough (39.3--83.0%), and fatigue (38.1--69.6%) accompanied by gastrointestinal symptoms ([@B24], [@B53], [@B59], [@B72]). Dan Fang et al. ([@B14]) reported that among the 305 COVID-19 patients in Wuhan, the incidence of gastrointestinal symptoms was as high as 79.1%, and the incidence of diarrhea was 49.5%. Among them, the positive rate of fecal microscopic leukocytes was 5.2% and no red blood cells were found, which was consistent with viral diarrhea characteristics. The incidence of nausea and vomiting were 29.4% and 15.9%, respectively, though the incidence of abdominal pain was relatively low at 6.0%. Consistent with the results of the above studies diarrhea was also the main gastrointestinal symptom in two other studies on Wuhan COVID-19 patients ([@B53], [@B59]), with an incidence of 10.1% and 22.4%; however, the incidence of abdominal pain was lower at 2.2% and 3.7%. Among 106 COVID-19 patients in Henan ([@B72]), the incidence of diarrhea was 6.6%, whereas that of nausea and vomiting was only 0.9%, with no symptoms of abdominal pain. In addition, the team of academician Zhong Nanshan reported 1,099 cases of COVID-19 patients all over China, with an incidence of diarrhea of 3.7% and nausea and vomiting of 5%. Moreover, using the stool of 62 patients, 4 cases were positive for viral nucleic acids. In another study, SARS-CoV-2 nucleic acid was detected in the stool of up to 53.4% of patients ([@B21]). The results of these studies indicate that the gastrointestinal tract is a site where SARS-CoV-2 invades and is released. Diarrhea is the most common gastrointestinal symptom, and the incidence of gastrointestinal symptoms in patients with COVID-19 in Wuhan was significantly higher than the national level. This may be because Wuhan is the origin of the SARS-CoV-2 outbreak and because priority was given to the treatment of critically ill patients due to a shortage of medical resources ([@B34]).

As studies have shown that SARS-CoV-2 can be transmitted through feces ([@B30]), the clinical characteristics and prognosis analysis of COVID-19 patients with gastrointestinal symptoms are of great significance to prevent the spread of disease, and statistics on the epidemiology and clinical characteristics of COVID-19 patients with gastrointestinal symptoms have been reported. When compared with patients without gastrointestinal symptoms, those with gastrointestinal symptoms are more prone to fatigue ([@B34], [@B72]), cough ([@B34]), and headache ([@B34]). Routine blood tests show increased levels of neutrophils in patients with gastrointestinal symptoms, and the inflammation index C-reactive protein is also significantly increased, indicating that inflammation occurs ([@B34], [@B72]). Based on biochemical analyses, alanine aminotransferase, aspartate aminotransferase, and bilirubin, which are related to liver function, are higher in those with gastrointestinal symptoms ([@B34], [@B72]). Liver damage among COVID-19 patients with gastrointestinal symptoms is as high as 17.57% compared with the 8.84% among those without gastrointestinal symptoms. The incidence of ARDS in patients with COVID-19 with gastrointestinal symptoms was 6.76%, significantly higher than that in patients without gastrointestinal symptoms (2.08%) ([@B34], [@B72]). The proportion of severe cases (25%) among patients with gastrointestinal symptoms is higher than the overall proportion of severe cases (10.4%) ([@B72]). Furthermore, in patients with gastrointestinal symptoms, diarrhea may lead to a decrease in serum sodium levels and electrolyte disturbances ([@B34]), causing nausea, vomiting, fatigue, and headache if not treated in time and even leading to coma and circulatory failure. As the severity of the disease increases, also digestive system symptoms become more obvious. This may be caused by the replication of the virus in the gastrointestinal tract, or it may be related to delayed treatment because the patient initially did not have typical respiratory symptoms. Studies have found that patients in the intensive care unit have a higher frequency of abdominal pain than do ordinary patients, and 10% only experience diarrhea and nausea as the first symptoms ([@B59]). Patients with gastrointestinal symptoms have a longer detoxification time, and the possibility of a positive test for SARS-CoV-2 virus in feces is greater ([@B26]). These data indicate that the clinical symptoms of COVID-19 patients with gastrointestinal symptoms are more significant, that inflammation is more serious, that complications are more common, and that they are more likely to develop severe disease. Therefore, during the diagnosis and treatment of COVID-19, close attention should be paid to the gastrointestinal symptoms of patients.

Studies have shown that similar to SARS-CoV, SARS-CoV-2 uses ACE2 as a receptor to enter cells; as ACE2 is expressed in the gastrointestinal tract, it may be a target organ for SARS-CoV-2 ([@B65]). Therefore, clinicians should pay attention to gastrointestinal symptoms and other atypical symptoms of COVID-19 patients to prevent and cure their diseases.

MECHANISMS THAT CAUSE GASTROINTESTINAL DAMAGE {#sec3}
=============================================

Direct Infection of Gastrointestinal Cells {#sec3-1}
------------------------------------------

Virus entry into cells is an important part of cross-species transmission. All coronaviruses encode a surface glycoprotein and spike protein, which binds to host cell receptors and mediates virus entry ([@B42]). It is well known that the receptors of β-CoVs mainly include ACE2, for SARS-CoV ([@B37]), and dipeptidyl peptidase 4 (DPP4), for MERS-CoV ([@B49]). Some studies have found that the spike (S) protein of SARS-CoV-2 has a high affinity for human angiotensin-converting enzyme 2 (ACE2) ([@B58]), and SARS-CoV-2 mainly enters cells through the ACE2 receptor ([@B74]). Three-dimensional reconstruction and computer simulation experiments found that the structure of the receptor binding domain and external region of SARS-CoV-2 is very similar to that of SARS-CoV ([@B64]). Michael, et al. ([@B44]) infected young hamster kidney cells (BHK) specifically expressing human ACE2 with SARS-CoV and SARS-CoV-2 and observed that SARS-CoV-2 can only enter cells expressing ACE2, which fully indicates that SARS-CoV-2 enters cells through ACE2. Therefore, the expression and distribution of ACE2 in humans is a potential infection pathway for SARS-CoV-2.

ACE2 is widely found in human small intestinal epithelial cells. ACE2 is more strongly expressed in type II epithelial cells ([@B25], [@B77]). Other studies provided additional evidence that coronavirus may infect the gastrointestinal tract, since high expression of ACE2 has been detected in intestinal epithelial cells, esophagus, and lungs ([@B22]). Many studies ([@B24], [@B53], [@B59], [@B72]) have proven that COVID-19 patients have a certain proportion of gastrointestinal symptoms, indicating that SARS-CoV-2 may invade target organs of the digestive tract through ACE2 receptors and cause primary damage. Compared with SARS-CoV, SARS-CoV-2 is more transmissible. Through surface plasmonic resonance, Daniel, et al. ([@B63]) found that the binding affinity of ACE2 to the outer domain of SARS-CoV-2 is \~10--20 times higher than that of SARS-CoV. It has been reported that the accumulation of angiotensin II (ANG II) level in COVID-19 patients is significantly increased and that the degree of elevation is related to the severity of the disease. This may be because SARS-CoV-2 can bind to the receptor ACE2, resulting in its downregulation. However, the correlation between SARS-CoV-2 virus and ANG II needs further study ([@B43]).

ACE2 is a key enzyme in the renin-angiotensin system (RAS) ([@B10], [@B36]) and plays an important role in regulating intestinal inflammation and diarrhea ([@B27]). Loss of ACE2 leads to the ANG II accumulation ([@B33]). Although ACE2 knockdown results in elevated levels of ANG II in the mouse colon, ACE2 does not perform its function primarily through the RAS system in the intestine but rather directly regulates the homeostasis of intestinal amino acids, expression of antimicrobial peptides, and ecology of the gut microbiome ([@B27]). For instance, mice with ACE2 knockdown have significantly reduced serum tryptophan levels. Tryptophan is essential for niacin synthesis in the body ([@B15]), and insufficient intake of niacin or tryptophan is the main cause of pellagra ([@B55]). Tryptophan is mainly absorbed through the B0AT1/ACE2 transport pathway on the lumen surface of intestinal epithelial cells; mammalian target of rapamycin (mTOR) becomes activated, which in turn regulates the expression of antimicrobial peptides, thereby affecting the composition of the intestinal flora ([@B27]). Accordingly, more than 90% of patients with pellagra will eventually develop colitis ([@B52]). Therefore, we speculate that binding of SARS-CoV-2 with ACE2 in the gastrointestinal tract reduces the level available receptors, affects the absorption of tryptophan, and ultimately destroys the steady state of the intestinal flora, which is one of the causes of gastrointestinal symptoms such as diarrhea.

He et al. ([@B28]) performed autopsy on patients who died of SARS-CoV. Pathological results showed that in ACE2-expressing cells, proinflammatory cytokines (PICs), including monocyte chemokine-1 (MCP-1), tumor growth factor-β1 (TGF-β1), tumor necrosis factor-α (TNF-α), interleukin (IL)-1β and IL-6, were highly expressed but that no PIC expression occurred in cells that do not express ACE2. A large number of PICs causes a cytokine storm, which further leads to multiple organ damage. Huang et al. ([@B32]) found that the plasma cytokine and chemokine levels of COVID-19 patients were higher than those of healthy people; the plasma IL-2, IL-7, IL-10, granulocyte colony stimulating factor (G-SCF), and recombinant human interferon-induced protein-10 (IP-10), MCP-1, macrophage inflammatory protein-1A (MIP-1A), and TNF-α levels of patients with severe disease were all higher than those of patients without severe disease. In the early stage of SARS-COV infection, dendritic cells and macrophages show delayed release of cytokines and chemokines, followed by low levels of antiviral interferon and high levels of pro-inflammatory cytokines and chemokines ([@B8], [@B38], [@B39]). After that, rapidly elevated cytokines and chemokines attract a large number of inflammatory cells such as neutrophils and monocytes, causing tissue damage. Therefore, we speculate that SARS-CoV-2 might be similar to SARS-CoV and can also cause cells expressing ACE2 to secrete a large number of cytokines, which eventually involved in causing a cytokine storm and damage to multiple organs throughout the body. Direct tissue damage caused by viral infection of target tissues such as kidney, intestine, and brain has been reported ([@B23]). In addition, cytokine storms may directly cause immune cell death. Lymphocytosis is a common feature in patients with severe COVID-19 infection, with significant reductions in the number of CD4^+^ T cells, CD8^+^ T cells, B cells, and natural killer cells, resulting in spleen atrophy and necrosis, lymph node necrosis, renal hemorrhage, hepatomegity, and degeneration of central nervous system neurons ([@B3]).

Gastrointestinal Damage Caused by Lung Infection {#sec3-2}
------------------------------------------------

Changes in the composition and function of the gastrointestinal flora affect the respiratory tract through the common mucosal immune system. Disorders of the respiratory tract flora also impact the digestive tract through immune regulation. This effect is called the "gut-lung axis" ([@B1], [@B17]). One study found that SARS-CoV-2 cannot always be detected in the stool of COVID-19 patients with gastrointestinal symptoms, so we speculate that the gastrointestinal symptoms of some patients may not be caused by direct damage due to the viral infection. Effector CD4^+^ T cells entering the intestinal mucosa are key for mucosal immunity and chronic enteritis. C-C chemokine receptor type 9 (CCR9) is a necessary chemokine receptor for CD4^+^ T cells to enter the small intestine ([@B60]). Jian Wang et al. ([@B60]) found that lung-derived CCR9^+^CD4^+^ T cells were increased after viral infection. The small intestinal epithelium can express CCL25 ([@B47]), which promotes the recruitment of CCR9^+^CD4^+^T cells into the small intestine ([@B54]), leading to intestinal immune damage and destroying the homeostasis of the intestinal flora. Disturbance of the intestinal flora will promote the polarization of Th17 cells in the small intestine, and the production of too much IL-17A will lead to the recruitment of neutrophils ([@B11]), causing intestinal immune damage, diarrhea, and other gastrointestinal symptoms. When inflammation occurs in the intestine, cytokines and bacteria also can enter the lung through the bloodstream, further affecting the lung immune response and inflammation ([@B70]). Intestinal mucosal damage and bacterial imbalance can also influence the gut-liver axis (which refers to the bidirectional relationship of the portal vein between the intestine, microorganisms and liver through the portal vein). In the intestine, host and microbial metabolites are transferred to the liver through the portal vein and affect liver function. The liver releases bile acids and bioactive media into the biliary and systemic circulation and transports them to the intestine ([@B57]). This leads to liver function damage in patients, which may also explain the abnormality of liver function indicators in COVID-19 patients in some studies ([@B31]).

Gastrointestinal Symptoms Caused by Drug Side Effects {#sec3-3}
-----------------------------------------------------

Antibiotic-associated diarrhea is the most common adverse reaction to antibacterial drugs, especially macrolides, cephalosporins, and β-lactam antibiotics. A retrospective analysis from Guangzhou, China, of the treatment process for 260 SARS-CoV patients found that macrolides, fluoroquinolones, or cephalosporin antibiotics were used and that the proportion of patients with diarrhea was 24.2% ([@B71]). Another study that included 138 SARS-CoV patients found that 38% of patients had diarrhea during treatment, with a median duration of 3.7 days ([@B40]). The above studies suggested that some diarrhea symptoms may be related to the early use of large amounts of antibacterial drugs. Antiviral drugs are also widely used in the treatment of patients with COVID-19. Some serious intractable diarrhea may be related to the use of oseltamivir and arbidol; the incidence of diarrhea in patients using these drugs is \~55.2% ([@B18]). Other antiviral drugs that can cause diarrhea include chloroquine phosphate, lopinavir, and remdesivir, as well as Chinese patent medicines such as lianhuaqingwen capsules ([@B9]). Additionally, exposure to broad-spectrum antibiotics is the main risk factor for primary *Clostridioides difficile* infection (CDI), the leading cause of nosocomial diarrhea ([@B35]). The stated research above suggests that drug-induced diarrhea caused by the large-scale use of antibacterial drugs and antiviral drugs is also one of the causes of gastrointestinal symptoms in some patients ([Fig. 1](#F0001){ref-type="fig"}).

![Mechanism of gastrointestinal symptoms in patients with coronavirus disease 2019 (COVID-19). ①Gut-lung axis: severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) binds with angiotensin-converting enzyme 2 (ACE2) to enter the lung, resulting in the accumulation of angiotensin II (ANG II) and the decrease of angiotensin (1-7) (Ang1--7). ANG II combined with AT1R promotes cytokine release and increases CCR9+CD4+T cells. CCL25 promotes the recruitment of C-C chemokine receptor type 9 (CCR9)+CD4+T cells into the small intestine. The changed flora then promotes the polarization of Th17 cells, and finally IL-17A causes the recruitment of neutrophils. Cytokines and bacteria also enter the lung through the bloodstream, further affecting the lung inflammation. ②Gut-liver axis: SARS-CoV-2 binds with ACE2 to enter the intestine, inhibits the absorption of the B0AT1/ACE2 transport pathway, and then affects the activation of mammalian target of rapamycin (mTOR) to reduce the expression of antimicrobial peptides. The intestinal flora is transferred to the liver through the portal vein, where it binds to toll-like receptors, causing hepatitis. The liver also can transport metabolites to the intestine through the biliary tract.](zh30082078190001){#F0001}

TREATMENTS FOCUSING ON PROMOTING GASTROINTESTINAL HEALTHY {#sec4}
=========================================================

There is currently no effective treatment for COVID-19 patients. High viral titers and subsequent intense inflammatory cytokine and chemokine responses are associated with high morbidity and mortality during pathogenic HCoV infection ([@B46]). Therefore, antiviral and immunomodulatory drugs might be the main routine treatment regimens. Antiviral drugs mainly include lopinavir-ritonavir, chloroquine and hydroxychloroquine, remdesivir, etc. However, studies found that lopinavir-ritonavir treatment has no significant effect on clinical improvement, mortality reduction, or laryngeal viral RNA detection in patients with severe COVID-19 ([@B2]). Notably, the window between the treatment dose and toxic dose of chloroquine is narrow and has been linked to cardiovascular symptoms, which can be life-threatening ([@B16]). Remdesivir is an experimental drug being developed to treat Ebola virus-infected patients ([@B61]). The most promising treatment is remdesivir, which has a strong activity against SARS-COV-2 in vitro but has not been approved by the United States Food and Drug Administration and is currently in randomized trials ([@B51]). High inflammatory status can lead to deterioration in COVID-19 patients, so it is also critical to take immunomodulatory therapies-including glucocorticoids, convalescent plasma, and anticytokine therapy ([@B19]). For COVID-19 patients with gastrointestinal symptoms, it is important to identify the cause of the disease, then improve diarrhea symptoms and maintain intestinal microflora homeostasis ([@B13]).

Microecological Preparation {#sec4-1}
---------------------------

The intestinal flora produces various vitamins, fatty acids, bile acids, and immune factors through the fermentation and decomposition of food and participate in immune function regulation ([@B41]). If the intestinal flora is dysfunctional and the intestinal mucosa is damaged, a virus may further induce infection through this pathway. Studies have confirmed that probiotics can treat diarrhea caused by rotavirus ([@B62]). Taking lactic acid bacteria and bifidobacteria can also promote the body to produce antiviral antibodies, thereby hastening the removal of viruses. In addition, probiotic treatment may improve the symptoms of diarrhea caused directly by SARS-CoV-2 or by the use of antiviral drugs/antibacterial drugs. In China\'s COVID-19 diagnosis and treatment protocols, the use of microecological regulators is recommended to maintain the intestinal microecological balance and prevent secondary bacterial infections ([@B45]).

ACE2 Inhibitors {#sec4-2}
---------------

SARS-CoV-2 enters the cell by binding to ACE2. Therefore, preventing interaction between the SARS-CoV-2 receptor-binding domain (RBD) and ACE2 may be an effective strategy to prevent viral infections. Studies have found that ACE2 inhibitors can regulate intestinal amino acid metabolism, antibacterial peptide secretion, intestinal microbial homeostasis, and innate immunity ([@B41]). The ACE2 transport pathway on the surface of the lumen of small intestinal epithelial cells activate mTOR through nutrient induction and/or the tryptophan-nicotinamide pathway, thereby affecting the composition of intestinal flora, reducing gastrointestinal symptoms in mice ([@B27]). Similar to chloroquine, azathioprine is an immunosuppressive agent; recent studies have screened azathioprine through database analysis, and it may be an ACE2 inhibitor ([@B7]). In addition, in vitro experiments proved that azathioprine can inhibit vaccinia virus ([@B14]). In terms of molecular immunity, it can competitively bind to ACE2 through the soluble viral receptor-binding domain (RBD) using a single-chain antibody fragment (scFv) that binds to the ACE2 protein or SARS-CoV-2. The human recombinant ACE2 antibody Fc segment directly bound by the S protein inhibits binding of the virus to ACE2 ([@B74]). Chen et al. ([@B5]) also selected medicines that may be combined with ACE2 from the Chinese medicine library, including baicalin in the Chinese medicine *Scutellaria baicalensis*, scutellarin in *Erigeron breviscapus*, hesperetin in lime and orange peel, glycyrrhizin in liquorice and nicotinamide in soybean.

Diet and Enteral Nutrition {#sec4-3}
--------------------------

Many COVID-19 patients have a marked decrease in appetite, and those with severe disease are taking many types of drugs. On the basis of ensuring effective treatment, attention should be paid to the patient\'s enteral nutrition and digestive tract function ([@B9]). In addition to providing the necessary energy, enteral nutrition can help restore the digestion, absorption, and physiological peristalsis of the intestine and maintain the normal function of the gastrointestinal tract microecology and mucosal immunity. For severe COVID-19 patients with gastrointestinal symptoms, nutritional risk assessment can be conducted ([@B29]). If the patient has gastrointestinal lesions and cannot tolerate enteral nutrition, parenteral nutrition may be appropriately supplemented to maintain a normal energy supply. Once the risk of affecting enteral nutrition is removed, enteral nutrition should be restored as soon as possible, and oral consumption should be encouraged. Patients in poor condition can take digestive enzymes.

For, those who are unable to consume food orally (such as receiving mechanical ventilation), a nasogastric tube can be placed for enteral nutrition. If the patient has a high risk of reflux aspiration or cannot tolerate nasogastric tube feeding, a nasal jejunal tube can be placed. In general, the patient\'s energy needs and gastrointestinal tolerance should be evaluated in a timely manner and the enteral nutrition program adjusted accordingly.

BEST PRACTICES IN GASTROENTEROLOGY AND PREVENTION STRATEGIES {#sec5}
============================================================

SARS-CoV-2 transmission from person to person occurs mainly through direct contact or through droplets from an infected person coughing and/or sneezing ([@B50]). However, SARS-CoV-2 nucleic acid has been detected in the stool of COVID-19 patients in multiple studies ([@B24], [@B69]). Further research also found that some patients remain positive for fecal virus nucleic acids for a long time after viral nucleic acid testing using throat swabs becomes negative ([@B66]). Moreover, some patients will only be positive for SARS-CoV-2 virus nucleic acid in stool ([@B6]). SARS-CoV-2 in feces may be spread mainly through contact with hands or other parts after excretion. In addition, feces may dry to form small particles suspended in the air, which may be inhaled by susceptible persons. Thus, attention should be paid to preventing contact or airborne transmission of the digestive tract secretions of COVID-19 patients ([@B9]). When handling the feces of COVID-19 patients, strict precautions must be followed, emphasizing the importance of hand hygiene, and hospital sewage should also be properly disinfected ([@B20]).

Digestive tract secretion contact is one of the main transmission routes. Digestive endoscopy can easily stimulate a patient\'s mouth and pharynx, with secretion and discharge mucus, causing choking, vomiting, or diarrhea. Therefore, there is a great risk of infection during digestive endoscopy, biopsy, and treatment ([@B75]). When performing necessary digestive endoscopy, medical staff should conduct diagnosis and treatment in a special endoscopic operation room or negative pressure operating room and in accordance with the three-level protection standard. After diagnosis and treatment, the inspection equipment and operation room should be disinfected according to the standard ([@B9]).

In daily life, the toilet lid should be covered and flushed after use, and the toilet paper should not be placed in the trash. The toilet should be kept clean, paying attention to sewers to check for leakage. Overall, people should reduce contact with others, ventilation in living and working places should be strengthened, and daily items should be sterilized regularly.

CONCLUSION {#sec6}
==========

The main symptoms of COVID-19 are respiratory system responses, and gastrointestinal symptoms are also very common. COVID-19 cases with gastrointestinal symptoms are more likely to be complicated by acute respiratory distress (ARDS) and liver damage, and the prognosis is poor. In the process of diagnosis and treatment, attention should be paid to the gastrointestinal symptoms of the patient, and virus transmission caused by the fecal-oral route should be prevented.
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